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A Study on the Design Parameters of a Gasket and Innercase of a
Refrigerator to Reduce Dew Generation on the Outer Surface
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Abstract: Current refrigerators are designed to have thin doors and walls to facilitate user convenience and
increase inner storage space. However, the thin doors and walls gives rise to the problem of dew generation
on the outer surface of a refrigerator due to a large critical temperature difference between the outer wall
and the room air; So far, an electric heater is commonly used for making the dew to evaporate; in this case,
the heater inevitably requires additional electrical power. We propose a new approach to reduce the dew
generation in a refrigerator by redesigning the gasket and varying the thickness of the inner case of the
refrigerator. The results of simulations performed in this study indicate that the surface temperature in the
region where dew was generated was increased by approximately 0.39~3.07 °C without the use of a heater.
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Fig. 1 (a) Schematic diagram of experimental set-
up for measuring temperature distribution
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conditions, (b) The position of attached
thermocouples

ZA A 29.16T7F o]&H-o] &= AS 2 (1)
S S8 & 5 Ut olE& 9 dA B4E 4
kel

P g FExAeR, YEaALe

s

o
23T = AAsgln ol Akl ArgA
Aol 2% WFn Aot =3 4%
FooleE dobr] s 2ok FRE d9A



=]
=)
Lo
o
>
Y2
oo
2
o
o
i</
ok
o
ol
ki
)
b

20
15 f
7y 10 Prr——
~ Stabilizing time: 4hours
Y 5
@
=
g 0 ? A
S
2, e ® N
E -10 71— ’.-' ™
= 15 H A AL \“7 “’j ' h .H‘.‘,
20 | . VL
-30 T T T T T
0 60 120 180 240 300
Time(min)
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Table 1 Materials and their thermal conductivity

Material Thermal conductivity (W/mK)
Steel 80
ABS 0.3
Glass 1.22
Gasket 0.35
PU Foam 0.0185

(b)

Fig. 5 Temperature distribution on around door; (a)
experimental result, and (b) simulation result

il

M

7] - &2 . dkak

027 At 08Tl & molv], ool el 4]
mao] A4 Wy

o
=
S S & Ak

4. 7kAZ EHA A 2 YRGS
LHE 4 B

4.1 71270 MAA HE

4.1.1 k270 MAH H A

Wxka 5o} i AAE o]F= 7t
Aot o thsle] o n|sfA S T Lo} B
ket 7F2=7l TRl A Ef-F(heat flux)©] HF
Ha o]&2 QA W xHd A= ol&
Wl HA o JES 7 Xh meEk 2 Aol A
= 7t el AANMAS B xdHolE: @
3 S HFaA7Iaz; st 7]Ee] ka7 g
S 10 mmEAS SIS T FAAWAES Fa
a3E gRlE 2 5 AJAAT p=AFTA Y 2=

Table 2 Comparison of experimental and analysis

results (unit: C)
Valueg Valuea Difference

1 31.0 31.5 -0.5
2 30.8 31 -0.2
3 30.5 30.2 0.3

4 29.8 29 0.8

5 30.2 304 -0.2
6 30 30.3 -0.3
7 29.3 29.6 -0.3
8 28.4 28.1 0.3

(Valueg = Experimental value, Valuex = Analysis value)

Fig. 6 Temperature distribution in case of 10 mm
bigger gasket used
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Table 3 Design parameters and their levels

parameters and levels (unit: mm)

levels/parameters a b c
1 19.5 10 15
2 24.5 15 20
3 29.5 20 25

nside of
refrigerator

Fig. 7 Schematic diagram of design parameters of
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Table 4 Orthogonal matrix and analysis results

Temperature

a b ¢ (unit: C)

1 1 1 28.44

1 2 2 29.52

1 3 3 29.73

2 1 2 29.48

2 2 3 29.99

2 3 1 29.65

3 1 3 30.00

3 2 1 29.91

3 3 2 30.14
o 302
B« 30 =
B 208 !
£ 296 !
2 204 1
E 2.2 !

1 2 3 1 2 3 1 2 3

a b c
Design parameters

Fig. 8 Design parameter sensitivity depending on the
temperature at the dew generating point

Min
Unit: W/m?

Fig. 9 Heat flux distribution on analysis model and 'A’
part shows the heat flux concentration area
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Fig. 10 (a) Temperature and heat flux distribution of
normal model, (b) Temperature and heat flux
distribution of inner-case thickness 0.4mm
model. and (c) Temperature and heat flux
distribution of partially thinning model
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Table 5 Comparison normal model with inner-case
thinning model

unit: C @® @ 6
() 28.97 27.07 28.14
(b) 29.36 27.94 29.15

(b)-(a) +0.39 +0.87 +1.01
(c) 29.68 28.25 30.11

(©)-(a) +0.71 +1.18 +1.97
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